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Claims 



1. A cOTipound of formula I, 



# 



R5b 



R 4 




o 



X- 



-R 1 



B 




-R6 



wherein 



R 1 represents C M2 alkyl, -(CH 2 ) a -aryl, or -(C^^Het 1 (all of which are 
10 optionally substituted and/or terminated (as appropriate) by one or more 
substituents selected from -OH, halo, cyano, nitro, C^alkyl and/or C M 
alkoxy); 

a represents 0, 1,2, 3, or 4; 
Het 1 represents a five to ten-membered heterocyclic ring contaiiimg one or 
is more heteroatoms selected from oxygen, nitrogen and/or sull^r, and 
which also optionally includes one or more =0 substituents; 



X represents O or S; 




# 
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1^? and R 5b independently represent H or alkyl; 

R 2 and\R 3 independently represent H, C M alkyl (optionally substituted 
and/or terminated with one or more nitro or cyano groups), OR 7 , 
5 N(R 7a )R 7b , 6£(0)R 8 or together form -0-(CH 2 ) 2 -0-, -(CH 2 ) 3 -, -(CH 2 ) 4 - or 
-(CH 2 ) 5 -; 

R 7 and R 8 independently represent H, alkyl or -(CH 2 ) b -aryl (which 
latter two groups ark optionally substituted and/or terminated by one or 
more substituents selected from -OH, halo, cyano, nitro, alkyl and/or 
10 C M alkoxy); 

R 7a and R 7b independently rep\esent H or C w alkyl; 
b represents 0, 1, 2, 3 or 4; 



15 



20 



25 



R 4 represents H or alkyl; 

D represents H, C w alkyl, -OH, or -(CH^CR 10 )^ 11 ); 
c represents 0, 1, 2, 3 or 4; 



R 



10 



represents H, C,^ alkyl, -(ck) d -aryl, -C(NH)NH 2 , 
-S(0) 2 R 13 , -[C(0)] e N(R 14 )(R 15 ), -C(0)R 16 or -C(0)OR 17 ; 
e represents 1 or 2; 
R 11 represents H, alkyl, -C(0)R 18 or -(CH 2 ) r aryl (which latter group 
is optionally substituted and/or terminated (as appropriate) by one or more 
substituents selected from -OH, cyano, halo, amino, nitro^C^ alkyl 
and/or alkoxy); 

R 14 , R 15 , R 16 , R 17 and R 18 independently represent H, alkyl, Het\or 
-(CH 2 ) g -aryl (which latter three groups are optionally substituted and/or 
terminated (as appropriate) by one or more substituents selected from 
-OH, cyano, halo, amino, nitro, C,^ alkyl and/or alkoxy); 



10 



15 



4 
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R^ represents C,^ alkyl, aryl or -(CHjVaryl (all of which are all 
optionally substituted and/or terminated (as appropriate) by one or more 
substitutes chosen from halo, nitro, alkyl and/or alkoxy); 
"d, f, g andNh independently represent 0, 1, 2, 3 or 4; 
Het 2 represents a five to ten-membered heterocyclic ring containing one or 
more heteroatonas selected from oxygen, nitrogen and/or sulfur, and 
which also optionally includes one or more =0 substituents; 

R 6 represents one or more optional substituents selected from -OH, cyano, 
halo, amino, nitro, alkyl (optionally terminated by -N(H)C(0)OR 18a ), 
C M alkoxy, -C(0)N(H)R 19 , -kHC(0)N(H)R 20 , -N(H)S(0) 2 R 21 and/or 
-OS(0) 2 R 22 ; 

R 19 and R 20 independently representSH or C,^ alkyl; 
R 18a , R 21 and R 22 independently represent alkyl; 



A represents a single bond, C w alkylene\ -N(R 23 )(CH 2 ) r , -0(CH 2 )j- or 
-(CH 2 )jC(H)(OR 23 )(CH 2 ) k - (in which latter three groups, the -(CH 2 ) r group 
is attached to the bispidine nitrogen atom, and which latter four groups are 
all optionally substituted by one or more OH groups^; 

20 B represents a single bond, alkylene, -(CH 2 ) m N(^ 4 )-, -(CH 2 ) m S(0) n -, 
-(CH 2 ) m O- (in which three latter groups, the -(CH 2 ) m - gtoup is attached to 
the carbon atom bearing D and R 4 ), -C(0)N(R 24 )- (in which latter group, 
the -C(O)- group is attached to the carbon atom bearing\D and R 4 ), 
-N(R 24 )C(0)0(CH 2 ) m - or -N(R 24 )(CH 2 ) m - (in which latter two groups, the 

25 N(R 24 ) group is attached to the carbon atom bearing D and R 4 ); 
j, k and m independently represent 0, 1, 2, 3 or 4; 
n represents 0, 1 or 2; 
R 23 represents H, C,^ alkyl or C(0)R 25 ; 
R 24 represents H or C w alkyl; 
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R^represents H, alkyl, Het 3 or -(CH 2 ) p -aryl (which latter two groups 
are optionally substituted and/or terminated (as appropriate) by one or 
more substituents selected from -OH, cyano, halo, amino, nitro, alkyl 
and/or CA alkoxy); 

Het 3 represents a five to ten-membered heterocyclic ring containing one or 
more heteroatbans selected from oxygen, nitrogen and/or sulfur, and 
which also optionally includes one or more =0 substituents; 
p represents 0,1, 2\3 or 4; 



10 or a pharmaceutical^ acceptable derivative thereof. 



provided that: 

(a) when D represents either H^or -OH, and R 5a and R 5b both represent H, 
then at least one of R 2 and R 3 Represents OR 7 , OC(0)R 8 or C w alkyl, 

15 which alkyl group is substituted andXpr terminated with one or more nitro 
or cyano groups; and 

(b) when D represents -OH or -(CH 2 ) C N(R 10 )R 11 in which c represents 0, 
then:- 

(i) A does not represent -N(R 23 )(CH 2 ) r , -XXCH 2 ) r or 
20 -(CH 2 )jC(H)(OR 23 )(CH 2 ) k - (in which k is 0);\and/or 

(ii) m does not represent 0 when B represents \(CH 2 ) m N(R 24 )-, 
-(CH 2 ) m S(0) n - or -(CH 2 ) m O-. 



1 V 




2. A compound as claimed ^Claim 1, wherein R 1 represents optionally 
25 substituted -(CH 2 ) a -phenyl, in wiik* a is 0, 1, 2 or 3, or optionally 
substituted, optionally unsaturated, lin^r, branched or cyclic, C M8 alkyl 
(which latter group may also be interrupted bj^ an oxygen atom). 
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3. A compound as claimed in any Claim 1 onJClaim— 3-, wherein R 2 
represents H, OR 7 , -CH 2 N0 2 or -OC(0)R 8 or together with R 3 represents 
-0-(CH 2 \o-. 

4. A compound as claimed in any-onenrf-tiie-^reced^ wherem R J 
represents H, OR 7 , alkyl or together with R 2 represents -0-(CH 2 ) 2 -0-. 



in my-one-of-flie^recednigjclaim&, 



wherein R 4 



5. A compound as ci^med ii^ 
represents H or alkyl. 

6^ A compound as claimeci\in an^ wherein R 5a 

\ i 

and R 5b either both represent fi or both represent methyl. 

7. A compound as claimed inibyfo nc of th e prcccdmg elaans, wherem R° 

A \ 

represents one or more substituents\selected from alkyl, cyano, nitro, 
amino or C(0)N(H)R 19 or N(H)S(0) 2 I 

8. A compound as claimed in^ny-onenof\[he precedffignrfaims, wherem X 
represents O. 



9. A compound as claimed in^any-o 
represents a single bond or linear, or branched, 
is also optionally interrupted by O). 



is, wherein A 
M alkylene (which group 



10. A compound as claimed in^any-xTne ot the precedt 



5, wherein B 

represents a single bond, C M alkylene, -(CH 2 ) m O- or -^H 2 ) m N(R 24 )- (in 
which latter two cases m is 1 , 2 or 3). 



kvv 

A compound as claimed in^tny-one-of-the pr e ceding - claim s, wherein 

1 

when'BL represents -(CH2) C N(R 10 )(R !1 ), c represents 0, 1 or 2. 



a-- 



aav-enc of tJ 



9) 




15 



12. A compounds claimed in ^n^ on c of th e preceding cla ims, wherein 
when D represents -(CH^) c N(R 10 )(R n ), R 10 represents H, alkyl, 
-C(0)R 16 (in which R 16 is H^C^ alkyl or Het 2 ), -C(0)OR 17 (in which R 17 is 
C 15 alkyl, phenyl or d_ 3 alkylph^l), -C(NH)NH 2 or -[C(0)] e -N(H)R 15 (in 
which R 15 is H or C 13 alkyl). 

13. A compound as claimed in^a ny one of -t he precedm g^claims, wherem 
when D represents -(CH 2 ) C N(R 10 )(R 11 ), R 11 represents 

14. A pharmaceutical formulation including a compound as deffo^dir^ 
pne^f--Glaiffls-+-te-43 in admixture with a pharmaceutically-accept 
adjuvant, diluent or carrier. 



-any- 



lev 



20 




15. A f>harmaceutical formulation for use in the prophylaxis or the 
treatment of aq^rrhythmia, comprising a compound as defined i^ anjLone 
of^iaims-t-te-B . 

16. A compound as define^n^ 
pharmaceutical. 



-3 for use as a 




17. A compound as defined in 



for use in the 



25 prophylaxis or the treatment of an arrh 



as 



18. The use of a compound as defined in^a^-of-onfe^Glaim; 
active ingredient in the manufacture of a medicament Tor use in the 
prophylaxis or the treatment of an arrhythmia. 
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19. The use as cla 
ventricular arrhy 




laim 18, wherein the arrhythmia is an atrial or a 




lO^A method of prophylaxis or treatment of an arrhythmia which method 
comprises administration of a therapeutically effective amount of a 
ompoum^s defined in^ ^SSa^-ef^aims 1 to IS to a person suffering 
from, or susceptible to, such a condition. 



21. A process for tn& preparation of a compound of formula I as defined in 
Claim 1 which comprises: 
(a) reaction of a compounaNof formula II, 



R 4 




R5a. 



-R6 



.R2 



R5b 



wherein R 2 , R 3 , R 4 , R 5a , R 5b , R 6 , A, B and D are as defined\in Claim 1 with 
a compound of formula III, 

r^cccol 1 nr 

wherein L 1 represents a leaving group and R 1 and X are as defined ^ Claim 
l; 
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(b\ for compounds of formula I in which A represents CH 2 and D represents 
OHN?r N(R 10 )H, reaction of a compound of formula IV, 



-R 2 



R5b 



H' 



IV 



N 




X- R1 



wherein R 1 , R 2 , R 3 , R 5a , R 5b an\X are as defined in Claim 1, with a 
compound of formula V, 




10 



V 



wherein Y represents O or N(R 10 ) and R 4 , R 6 , R 10 and B art^as defined in 
Claim 1; 

(c) reaction of a compound of formula IV, as defined abov\, with a 
compound of formula VI, 



15 




S<4 



wherein L 2 represb^ts a leaving group and R 4 , R 6 , A, B and D are as 
defined in Claim 1 ; 
(d) for compounds of foraiula I in which D represents H or OH and R 4 
represents H, reduction of ^compound of formula VII, 



.R2 




VII 



10 
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O 




VIII 



wherein R\ R\ R 5a , R 5b , R 6 ,\, B, D and X are as defined in Claim 1; 

(f) for compounds of formula rm which R 2 and/or R 3 represents OC(0)R 8 
and R 8 is as defined in Claim 1 , coupling of a corresponding compound of 
formula I in which R 2 and/or R 3 fas appropriate) represents OH and a 
compound of formula VIII A, \ 

R 8 C0 2 H \ VIIIA 

wherein R 8 is as defined in Claim 1 ; \ 

(g) for compounds of formula I in whiclk D represents -(CH 2 ) C NH 2 , 
reduction of a corresponding compound of formula IX, 




wherein c, R 1 , R 2 , R\ R 4 , R 5a \R 5b , R 6 , A, B and X are as defined in Claim 
1; \ 

(h) for compounds of formula I in ^hich D represents -N(R n )C(0)NH(R 15 ), 
in which R 11 and R 15 are as defined\n Claim 1 except that R 11 does not 
represent C(0)R 18 , reaction of a corresponding compound of formula I in 
which D represents -N(R n )H, in which R ! \is as defined in Claim 1 except 
that is does not represent C(0)R 18 in which V 18 is as defined in Claim 1, 
with a compound of formula X, \ 

R 15 N=C = 0 \ X 

wherein R 15 is as defined in Claim 1 ; \ 

(i) for compounds of formula I in which D represerta -N(H)[C(0)] 2 NH 2 , 
reaction of a corresponding compound of formula I in which D represents 
-NH 2 with oxalic acid diamide; \ 

(j) for compounds of formula I in which D represents -N(R u )C(0)R 16 , in 
which R n and R 16 are as defined in Claim 1 except that K 11 does not 
represent C(0)R 18 , reaction of a corresponding compound of formula I in 
which D represents -N(R n )H, in which R 11 is as defined in Claimxl except 
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thakis does not represent C(0)R 18 in which R 18 is as defined in Claim 1, 
with V compound of formula XI, 

\ R 16 C(0)R x XI 

wherein R\represents a suitable leaving group and R 16 is as defined in 

5 Claim 1; \ 

(k) for compounds of formula I in which D represents -N(H)R 10 and R 10 is 
as defined in ClaimM except that it does not represent H or -C(NH)NH 2 , 
reaction of a corresponding compound of formula I wherein D represents 
I -NH 2 with a compound of ^formula XI A, 

io R lto lX XIA 

wherein R 10a represents R 10 as Refined in Claim 1 except that it does not 
represent H or -C(NH)NH 2 and LAis as defined above; 
(1) for compounds of formula I ^hich are bispidine-nitrogen N-oxide 
derivatives, oxidation of the corresponding bispidine nitrogen of a 

15 corresponding compound of formula I; \ 

(m) for compounds of formula I which are 0* A alkyl quaternary ammonium 
salt derivatives, in which the alkyl group\is attached to a bispidine 
nitrogen, reaction, at the bispidine nitrogen, of \ corresponding compound 
of formula I with a compound of formula XII, \ 

20 R a Hal \ XII 

wherein R a represents C^ alkyl and Hal represents ClYBr or I; 
(n) for compounds of formula I in which D and R 4 both represent H, A 
represents C^ alkylene, B represents -N(R 24 )(CH 2 ) m - and\n and R 24 are as 
defined in Claim 1 , reaction of a compound of formula XIIl\ 



25 




R24 




/ 



N— CH 2 ~ 



-R 1 



XIII 



wherein A a represents ^ alkylene and R 1 , R 2 , R 3 , R 5a , R 5 ", R 24 and X are 
as defined in Claim 1 with\ compound of formula XIV, 



(CH 2 ) m h*al 



XIV 



wherein R 6 , m are as defined in Claim 1 anckHal is as defined above; 
(o) reaction of a compound of formula II\as defined above, with a 
compound of formula XV, 
10 R'XH \ XV 

wherein R 1 and X are as defined in Claim 1, in Hje presence of 1,1'- 
carbonyldiimidazole ; 

(p) for compounds of formula I in which one of R 2 and Represents 
-NH 2 and the other represents H, reduction of a compound of formula 
15 XVA, 




{ wherein R 1 , R 4 , R 5a , R*\ R 6 , A, B, D and X are as defined in Claim 1; 

(q) for compounds ofVormula I in which one or both of R 2 and R 3 
5 represent -N(R 7a )R 7b in which one or both or R 7a and R 7b represents 
alkyl, alkylation of a corresponding compound of formula I in which R 2 
and/or R 3 represent -N(R 7a )R\(as appropriate) in which R 7a and/or R 7b 
(as appropriate) represent H, using, a compound of formula XXIB, 

R 7c L x \ XXIB 
10 wherein R 7c represents alkyl and lAis as defined above; 
(r) conversion of one R 6 substituent to another; or 

(s) deprotection of a protected derivative of\a compound of formula I as 
defined in Claim 1 . \ 

is 22. A compound of formula II as defined in Claim 21, or a protected 
derivative thereof, provided that when R 5a and R 5b both\represent H, then 
D does not represent H or OH. \^ 

23. A compound of formula IV asdeQned in Claim 21, or a protected 
derivative thereof, provided that when R 5a an^R^ both represent H, then at 
least one of R 2 and R 3 represents OR 7 , OC(0)R 8 orG- alk y!> which alkyl 




4 



^ group is substitute 
/ ^ Jj groups. 




terminated with one or more nitro or cyano 



24. A compounasof formula VIII as defined in Claim 21, or a protected 
5 derivative thereof, provided that when R 5a and R 5b both represent H, then D 

does not represent H or 

25. A compound of formula Xt*Q, 

o 





io wherein R\ R 5a , R 5b , R 6 , A, B and D are as defined in ClaimNL or a 
protected derivative thereof, provided that when R 5a and R 5b both represent 
H, then D does not represent H or OH. 



26. A process rar the preparation of a compound of formula VIII, XVII, 

XVIII or XXVIII, assdefined herein, which comprises reaction of a 

compound of formula XXIX> 

o 



XXIX 



* 



4 
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wherein R z represents H or -C(0)XR 1 and R 1 , R 5a , R 5 * 3 and X are as defined 
in Clami 1 with (as appropriate) either: 
(1) a compound of formula XXX, 



B 



-A NHL 



R 4 



-R6 



XXX 



10 



or a protected derivative thereof wherein R 4 , R 6 , A, B and D are as defined 
in Claim 1 ; or 

(2) NH 3 (or a protected derivative thereof), 
in all cases in the presence of a formaldehyde. 



